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Tp = nD\ D = Tp -r ?r; or, p = TrD -~ T. The strength of the gear depends upon _p, and hence j? should be fixed and D made to agree, if the conditions will permit. If, however, A is fixed, D is limited, for ^(D + d) = A\ but D and rf may have any values consistent with this requirement. The value of p gives the number of threads to the inch on the worm, and hence (when d is fixed) the inclination <p ; for tan <p = p -5- nd.
One of a pair of equal spiral gears resemble.a twisted spur-gear; but the action is very different. In the case of the twisted spur-gears, the velocity ratio depends upon the ratio of the radii, as in ordinary straight spur-gears, and there is no sliding 'of the teeth along their elements. In the case of a pair of spiral or screw-,gears, the action is a true screw-like action, and is not determined by the relation of the diameters.
Two equal screw-gears (with axes at right angles) are both right-handed or both left-handed; while in a pair of equal twisted gears one must be right-handed and the other left-handed. A twisted gear may work as a screw-gear with another similar gear, the two shafts being at right angles to each other.
If the teeth of the wheel are ordinary screw-threads (all transverse sections of either wheel being identical in form) upon a cylindrical pitch surface, this pitch cylinder and that of the worm .are tangent at a single point, and the teeth only have point contact. That is, the worm always engages with points on the central transverse'section of the wheel. The worm-wheel may be made of t le form shown in Fig. 144, when it is called a close-fitting wheel. The teeth of this wheel may be drawn by passing a series of planes through the worm, parallel to the axis and to each other and perpendicular to the axis of the wheel. Each of these sections of the worm will be a rack section, but they are not all alike. Then make the corresponding sections of the wheel those appropriate for wheels to work with such racks.* This process is tedious, and is
* See Unwin's Machine Design, Part I, Art. 234, for a full description of this method of drawing worm-wheel teeth.